Interest in recent environmental change has never been greater, a fact which is reflected in a spate of new texts and editions which attempt to document the evidence, mechanisms and regional expression of climate change during the Cenozoic. The range of evidence used today in the reconstruction of recent environmental change is vast, and the mechanisms invoked grow ever more sophisticated as the complexity of the record becomes clear. It is also a subject which has until recently been dominated by a northern hemisphere perspective in which the history of waxing and waning ice sheets dominates to the neglect of the equally dramatic examples of environmental change elsewhere in the world. The challenge, therefore, for an author wishing to provide an introductory overview is considerable.
The volume Natural Environmental Change by Mannion meets this challenge well and provides a fresh, accessible and direct introduction to this fascinating yet complex field of study. The book is divided into ten chapters which fall into three main sections. The first two chapters provide an overview of some of the basic concepts and their evolution, as well as placing the events of the last 3 million years, which form the focus for the book, in the broader context of Earth history. The next four chapters review selected pieces of evidence for environmental change, including ocean sediments, ice cores, continental archives, tree rings, historical and meteorological records. These chapters introduce a wide range of evidence available with which to reconstruct environmental change and, although the choice of material and depth of coverage is varied, these chapters do provide insight into some of the more recent and significant tools and types of evidence. In the final part of the book the regional expression of environmental change during the last 3 million years is reviewed for high, middle and low latitudes. This provides a very wide range of examples from across the world and leaves the reader with a clear picture of the extent of global environmental change and its regional manifestations.
It is possible to quibble with any book which attempts to provide an overview of this sort. For example, the choice of the last 3 million years is arbitrary and not discussed or justified anywhere in detail; why has the author not chosen the Quaternary or better still considered the whole of the Cenozoic? Equally the four chapters on types of evidence are very variable in content, depth and accuracy. I personally believe that they need, as with all such discussion on Quaternary environmental reconstruction, to be placed in the context of the tools and principles of stratigraphy. However, there will always be such differences of approach or opinion and they do not in any way detract from what is an excellent introductory text. The only significant failing is that the book does not attempt to discuss in any detail the mechanism of environmental change, particularly at a subMilankovitch scale, a subject for which there is a desperate need for a clear accessible overview due to the complexity of the sources of literature and the sheer range of hypotheses currently available.
In summary, the volume is well produced and written in a fresh direct style which is likely to make it popular with students at a range of different levels.
Matthew Brian Harland's first expedition to Spitsbergen was in 1938, and expeditions followed on a more or less annual basis from the 1950s to the 1990s. These involved more than 400 individuals in total, around a quarter of whom have contributed published work, and the enormous quantity of data generated is summarized in this volume. Intriguingly, these expeditions also spanned the period during which plate tectonics emerged as a dominant paradigm, and this thread also runs subtextually through the book. In particular, the work of the Cambridge group was seminal in developing models for the Caledonides, especially in the early application of terrane concepts to collisional margins. The volume is divided into four sections. The first is essentially housekeeping in character, with accounts of the geography of Svalbard, an interesting outline of the history of geological research and a useful overview of the geological evolution of the archipelago. The final section is a very brief description of the economic geology, but the middle 80% of the book is the reason that most people will pick it up, with large sections describing first the regional geology and then the geological evolution. The regional descriptions, incorporating both stratigraphy and structure, are exhaustive in their descriptive character and contain a wealth of information. However, the layout is rather quirky, with endlessly hierarchical headings and tabulations. In consequence, the accounts are difficult to follow, masking rather than elucidating relationships, and what emerges is geological correlation by two-dimensional table rather than something more multidimensional and dynamic. (Contrast this approach with the accounts of reasonably similar Greenland geology produced as part of the DNAG project.) Although reasonably detailed descriptions are given of each unit, there is, peculiarly given the dominance of sediments in Svalbard's geological record, not a single sedimentary log. In addition, there are remarkably few photographic illustrations. In areas where controversy lingers, such as the continuing debate over the nature of stratigraphic relationships within the Hecla Hoek Complex, the depth of Harland's experience and knowledge of the literature is at its most marked. Full historical reviews are provided and, although an unashamedly personal view is promulgated, the scope of the reviews provides the basis for future investigations.
A synthesis of the geological history constitutes the third section of the book. It repeats some of the stratigraphic information contained within the regional reviews but also embraces aspects of the biota, environments, climate and plate tectonic/palaeogeographic context. As such it is of more general interest than the preceding section. Within a
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volume of this size and scope it is inevitable that errors occur, but these are remarkably few considering the range of subject areas. (My eyes did, however, open wide at a review of conodont evolution concluding that only three families persist until the Cretaceous -a discovery that would truly put Svalbard on the map.) The final list of references, probably close to being a full bibliography, is an invaluable data source, with over 2000 publications cited.
Notwithstanding the rather idiosyncratic delivery, and the lack of modern stratigraphic analysis, this will be an absolutely essential source text for anyone with interests in the geology of Svalbard, Greenland, Norway, or the Arctic in general. It is a truly remarkable achievement and one which will continue to be a major contribution to the elucidation of Arctic geology for the foreseeable future.
Paul Soils and Sediments is a multi-author volume dedicated to the late Georges Millot. Millot was the founder of the leading European school of clay geology based at the University of Strasbourg which specializes in low temperature earth surface geochemical processes. The authors were his close research collaborators, and each has contributed a review chapter on aspects of Millot's exceptionally broad interests. There are fifteen chapters which divide into two general groups. Chapters 1-10 deal with different aspects of soil and weathering processes at various scales, whereas Chapters 11-15 are concerned with more geological aspects. In Chapter 1 Georges Pédro reviews 'Clay minerals in weathered rock material and in soils'. Hélène Pacquet and Alain Ruellan then deal with 'Calcareous epigenetic replacement in soils and calcrete formation' (Chapter 2). 'Laterites and bauxites' (Chapter 3) are reviewed by Bruno Boulangé, Jean-Paul Ambrosi and David Nahon; more specialized aspects are dealt with by Francis Weber ('Evolution of lateritic manganese deposits', Chapter 5), Jean-Jacques Trescases ('The lateritic nickel-ore deposits', Chapter 6) and Fabrice Colin ('The behaviour of gold in the lateritic alterosphere', Chapter 7). More general and geographic aspects of certain soils are reviewed by René Boulet, Yves Lucas, Emmanuel Fritsch and Hélène Paquet ('Geochemical processes in tropical landscapes: role of soil cover', Chapter 4) and by JeanClaude Leprun ('Comparative ecology of two semi-arid regions: the Brazilian Sertão and the African Sahel', Chapter 8). The first group of chapters is rounded off by Daniel Jeanette discussing the 'Importance of pore structures during the weathering process of stones in monuments' (Chapter 9) and by Médard Thiry on 'Continental silicifications' (Chapter 10).
The geological chapters (11-15) start with MarieMadeleine Blanc-Valleron and Médard Thiry discussing the 'Paleogene continental deposits in France' with reference to their clay minerals, palaeoweathering, palaeolandscapes and climatic sequences. 'The genesis of sedimentary apatite and phosphate-rich sediments' is reviewed by Jacques Lucas and Liliane Prevot-Lucas in Chapter 12. Hervé Chamley brings us up to date on his well-known textbook Clay Sedimentology in his review of 'Clay mineral sedimentation in the ocean' (Chapter 13). In Chapter 14 Norbert Clauer and Sam Chaudhuri revisit 'Isotopic dating methods of sedimentary minerals for stratigraphic purpose'. Bernard Kübler (Chapter 15) brings the volume to a close with his discussion of 'Concomitant alteration of clay minerals in organic matter during burial diagenesis'.
Each chapter contains an extensive reference list, and there is a simple and just adequate general index. The book is essential for everyone who is seriously interested in soils, sediments and the geochemical and geographic factors controlling their distribution and development. These fifteen reviews are not only a timely reminder of Georges Millot's achievement in marrying soils, sediments and low temperature geochemistry in his seminal textbook Géologie des Argiles (1964) , but they will also bring you up to date with a wide range of pertinent and interesting topics. Soils and Sediments is to be recommended.
C Despite current financial problems, the economies of Southeast Asia have been growing rapidly. As a result, coalfired power generation continues to grow in order to satisfy the increasing demand for electricity throughout the region. Emission standards have been adopted in some of these countries but there are still problems with pollution. This report documents the measures which are being adopted by these countries to help alleviate air pollution. The report comprises seven chapters: Introduction; Energy in Southeast Asia; Power generation with clean coal technologies; Power project financing and international co-operation; Country profiles and coal; Conclusions and References. The report provides many useful data on coal demand and power generation but concludes rather ominously that 'the current emphasis in the region is still in increasing electric output to satisfy demand and ensure economic growth rather than to safeguard the environment'. Clearly air pollution control in these countries is vital if global targets for greenhouse gases, for example, are to be met. It is important that the application of clean coal technology on coal-fired power generating facilities is made in the beginning of the next century. This small useful volume will be of particular interest to those interested in environmental issues and I recommend it for library purchase.
Andrew The number of environmental geology courses in British universities has grown rapidly over recent years. This expansion has been driven partly by the increased job opportunities in the field, partly by the perceived relevance of environmental courses in general, but perhaps mainly by the accessibility of environmental geology to students from a range of academic backgrounds. The increased number of courses has, in turn, stimulated several relevant textbooks with a British bias, including ones by Matthew Bennett and Peter Doyle and by the present reviewer. However, all teachers in the field would recognize that textbook principles are only part of the stuff of environmental geology. Being quintessentially an applied discipline, environmental geology also needs case studies to illustrate these principles. Issues in Environmental Geology is a collection of such case studies, highlighting current issues in or relating to Britain. Nineteen contributions are grouped into an introduction (3 papers) and four further sections: conservation and recreational pressure (2); the built environment (9); natural hazards in the coastal zone (3); and environmental geology and education (2). This somewhat uneasy subdivision betrays the volume's provenance in a conference rather than as a designed set of commissioned articles. However, the resulting lack of balance is partially compensated by some lively individual chapters. I particularly enjoyed Murray Gray's review of 'landraising' as a waste disposal strategy, John Lamont-Black's 'whole rock approach' to engineering geology of the Chalk, and the coastal erosion study by Anthony Cosgrove and others. The authoritative description of the environmental geology of Gibraltar by Edward Rose is also valuable.
There are other topics of current concern that could usefully have found a place in this volume; the debate over oil exploration in the Atlantic frontier comes to mind. However, the existing diversity makes the book a useful addition to the library shelves. The production by the Geological Society is attractive with one, slightly worrying, exception. Surface wave propagation which is closely related to the Earth's free oscillations is discussed to a lesser extent and body-wave seismology is touched on only briefly. The authors have arranged the book in order of what they refer to as 'decreasing shelf life'. Part I, 'Foundations', starts with the basics of continuum mechanics, derives the linearized equations of motion for an elastic and anelastic spherical Earth model subjected to a non-hydrostatic state of initial stress, and then shows how to express the elasticgravitational response to an arbitrary earthquake source as the sum of free oscillations. The ideas discussed in Part I have been developed by various mathematicians over the past 175 years and the authors anticipate little change in this theory in the future. Part II, 'The Spherical Earth', develops the relationships for calculating synthetic seismograms for a non-rotating, spherically symmetric Earth model by means of modal summation. The authors then extend this discussion to the propagation of surface waves. The material covered in Part II is relatively well established and there will most likely be only minor changes with future refinement of spherical Earth structure. Part III, 'The Aspherical Earth', covers the uses of perturbation theory to treat the splitting and coupling of the normal-mode produced by the Earth's rotation, ellipticity and other departures from spherical symmetry, and use WKBJ theory to describe the propagation of surface waves and body-waves for a laterally heterogeneous Earth. The ideas present in Part III are at the forefront of current seismological research, and this material may change substantially as both seismological theory and observations progress in the future.
This comprehensive seismological treatise will be invaluable to those interested in how the internal structure of the Earth is determined, and to scientists interested in helioseismology and future seismic exploration of the planets.
K Although published with the North American market in mind this attractively produced volume may be of interest and use to many geologists and palaeontologists. Following a brief introduction Tidwell provides a useful survey of plant groups, each just a short paragraph together with a sketch of a representative reconstruction. This is followed by a description of plant fossil preservation and methods of study. This section is less use and rather too short and in some aspects is out of date. The chapter on collecting and processing specimens is short and designed specifically for the sites described in the book. A few references to other works would have been useful here. Some will find the chapter on the sequence of plant life in the past useful although it is based mainly on Western North American examples. Unfortunately there are no keys to the plants in the landscape reconstructions. The remaining sections of the book are arranged systematically but unfortunately compressions and petrifactions are separated, a practical rather than academic decision. In each section it is the genus which is the main taxonomic unit used which may be considered by some to be a drawback. Each genus is briefly described accompanied by a small line drawing. All the plates (black-and-white and colour) are placed together in the centre of the book. At the end of this section there is an outline key but I would have liked to have seen a dichotomous identification key. There is a useful illustrated glossary. There is a short reference section and a good index.
In some respects this is a useful and interesting book. With some additions and extra thought the book could have been of even more use, but despite any failings I would recommend it for library purchase and for any undertaking fieldwork in the western USA.
Andrew The 400-page paperback is published in black-and-white with the exception of two pages of colour plates and a small colour pull-out geological map at a scale of about 1:1 000 000. The stress of the book is very firmly on field relations and is well rooted in two decades of field mapping by the authors whilst working for the Geological Survey of India. From the perspective of Western geologists, this is one of the less wellknown stretches of the western Himalaya, partly because Zanskar, to the west, is far enough south of the Tibetan border to allow foreigners unrestricted access to Himalayan crystalline basement, and partly because Garhwal, to the east, is crossed by well-maintained pilgrimage routes allowing easy access up the Bhagirathi and Alaknanda valleys. So it is particularly timely to find a competent and detailed compendium on the constituent lithologies of Himachal Pradesh. Together with the lithostratigraphic chapters there are also chapters on engineering geology (mainly hydro-electric schemes and land-slip control), and on groundwater, mineral and geothermal resources.
The book will mainly be of interest to geologists working in the region. Whilst the careful correlations and inferences are undoubtedly rooted in field experience, the resulting text is one of great complexity, particularly for someone unfamiliar with Indian lithostratigraphic nomenclature. It is difficult to extract from this arcane terminology the wider significance of the major tectonic breaks within the Himalaya when traced into Himachal Pradesh. For example, the Main Central Thrust is described as the dividing line between the Lesser Himalayan Tectogen and the Tethys Himalayan Tectogen but is not described further either in terms of field appearance or of its regional significance. Perhaps the most important advance in our understanding of the Himalayan orogen over the last decade or so has been the recognition of a detachment between the high-grade crystalline rocks that form the core of the Himalaya, and the unmetamorphosed Tethyan sediments to the north. Surprisingly this is not referred to at all in the book, despite the fact that there are numerous published accounts of this normal fault system from both Zanskar and Garhwal Himalaya, so it seems likely that it has some expression in Himachal Pradesh. The only reference to this important structural feature that I could find lies in the following two sentences: 'The Batal Formation of the Haimanta Group which is weakly metamorphosed to unmetamorphosed, lies over the (highgrade) Vaikrita-Salkhala rocks. However due to competency difference the contact appears tectonised at places'. It would be interesting to examine the shear-sense criteria at these tectonized places, and trace them along strike towards the Zanskar or the Jhala normal faults.
These examples illustrate that the book has not been written from a perspective of regional tectonics but primarily from an interest in lithostratigraphy. The lengthy reference list is almost entirely a list of regional publications and theses; the few references to international studies of the Himalaya are mostly pre-1980, quite possibly as a consequence of available libraries being poorly stocked with international scientific journals. The result is that this volume is an excellent summary of Indian work in this state but less useful to those geologists wishing to learn about the wider context in which Himachal Pradesh finds itself.
The book is generally well produced and a useful size to carry around in the field. The print size of the text is clear but unfortunately some of the black-and-white illustrations, particularly the geological sketch maps, have not reduced well, resulting in illegible lettering. However the publication is a welcome summary of the geology of Himachal Pradesh as interpreted by the authors and it can be recommended to librarians who wish to update their reference books on regional Indian geology.
Nigel Harris The Dead Sea, lowest point on the continents, has caught the attention of many kinds of scientists for more than a century with, as a result, a steady and substantial flow of journal papers and monographs. Among those, I believe, the comprehensive multi-disciplinary book that lies open next to me has no peer. The product of a 1992 conference in Israel, it reports and partly integrates the voluminous recent research in geophysics, hydrology, limnology, lake biology, geochemistry and Quaternary geomorphology. Located at the heart of heart of the complex region where the interaction between the colliding African, Arabian, Asian and Anatolian plates takes place, the Dead Sea, contrary to its name, is tectonically very active. Moreover, situated at the edge of the regional north-south shifts of the Indian Ocean monsoons that result from precession-induced insolation changes, its now arid climate has intermittently been subject to wetter conditions that have informatively varied its response to the tectonic activity. The Dead Sea itself, being the ultimate receptacle for all drainage in the area, has been hypersaline to varying degrees and is therefore of much interest to limnologists. In the last half century, as rising water demands of the four countries in its drainage basin progressively reduced the flow of the river Jordan, the deep northern lake overturned and lost stratification. This event, happening in 1979, brought about a series of new, important geochemical investigations reported and/or summarized here.
The book is divided in three parts: I, Structure and tectonics; II, Physics, chemistry and biology of the lakes; and III, Quaternary history and environment. Together the three sections contain 27 chapters written by 39 authors or an average of 1.4444 authors/paper. The work is first and foremost a tribute to modern research in Israel; of the 39 authors 31 specify as their home a research institution in Israel, four are from the USA, three are German, and one is from South Africa. The individual contributions, in clear English throughout, are compact and sometimes quite short but rich in content and accompanied by valuable lists of references.
Obviously, an analysis of the offerings contained in this wide-ranging work would come to a good many pages. All I can do is give the reader an indication of the content.
Part I begins with an analysis of the topography and bathymetry of the region by J. Hall which, after a summary of early surveys with interesting reproductions of early maps, makes excellent use of very handsome digital terrain models and ends with a section on hypsometry that it is of particular interest because of plans for a MediterraneanDead Sea canal. Readers handicapped by lack of geographic knowledge also find here a much appreciated map of town and village locations. In a second chapter Ben-Avraham reviews the current geophysical data and provides a thoughtful interpretation of the internal structure of the Dead Sea Basin. Next Garfunkel presents an excellent discussion of the history and formation of the basin that concludes with a theoretical analysis and some models. Active tectonics are discussed by Niemi & Ben-Avraham, using mainly high-resolution seismic reflections from the lake, and a short note (too short perhaps) by Shapira reviews the seismicity of the region. Part I also contains a long but essentially inconclusive overview of the hydrocarbon exploration and prospects by Gardosh et al. Altogether, this first part by itself justifies the book for the geologist.
Equally valuable and a good deal more extensive is Part II on the limnology of the lake. I am no expect here, but found the contents, put together with a kind regard for the convenience of non-limnologists, of considerable value. Included here are articles on hypersaline lake hydrography, surface currents, seiches and wind waves, on the evolution of the brines, on aspects of salt deposition and on various geochemical aspects of the Dead Sea water (carbon dynamics, radiocarbon, Fe, Mn and trace elements). The section ends with an especially interesting (to me) description of the microbiology of the extreme environments of the lake by A. Oren.
Part III is less monolithic. D. Bowman analyses active fans on the west side with the aid of gorgeously reproduced aerial photographs likely to repay handsomely anyone who takes time to study them, and relates his observations to tectonic activity. Niemi discusses lake level changes and their potential relation to active tectonics and to the late Quaternary climatic history of the Levant which is complex
and not yet at all well established. An unusual and thoughtprovoking synthesis of lake sediments, geomorphic lake levels, cave data and archaeological information is provided by A. Frumkin. It cumulates in a fairly detailed zonation and dated history which the author attempts to correlate with local events and global climatic changes. The latter is tricky ground, much distorted as it is by the continuing confusion between high-frequency climate changes generated in the North Atlantic and precession-driven monsoon events. Unfortunately, his contribution was written before the highfrequency events detected in Greenland ice cores initiated the current concern with millennial-scale climatic changes.
Part III also contains two substantial contributions on the hydrology of the basin by Yechieli & Gat and by Mazor, and a very nice paper on the botanical colonization of new shores (Aloni et al.) which, I fear, may not find its deserved readership here. A paper by Beit Arieh that dismisses the rich and important archaeological heritage of this region in three pages, is deeply disappointing.
Each time one opens a symposium volume that summarizes the current state-of-the-art for a region, for a research area, or for a particularly important question, it is with the hope of finding at the end a thoughtful summary that marks the level of achievement, draws the general conclusions and raises the next generation of questions. Almost always disappointment follows, as it does here where the bare half page the editors have managed to produce lacks content. Is it, one wonders, that fatigue due to the effort of editing gets in the way, or has the very richness of the contents that makes the readers wish for guidance had the same effect on its editors?
The book, beautifully produced, lavishly furnished with appropriate graphics and photos of great utility and, very rare in such compendia, endowed with an excellent index, testifies not only to the quality of the research and of the authors but also to the care of its authors, illustrators, editors and publishers. Content and quality make it a bargain even at its price of £57.50, a bit stiff probably for much private ownership, but the book quite definitely should be in every self-respecting earth science or geography library.
Tjeerd H. No geologist can now be unaware of the extraterrestrial dimension to our subject. Indeed the continuing exploration of our solar system, the detection of planets orbiting distant suns, and the whole question as to how solar nebulae accrete, all now indicate that the Earth could be a very unusual type of planet. Contrary to received wisdom yet another peculiarity of this planet may be its biosphere, and only relatively recently has it been realized that the Earth is by no means immune to extraterrestrial insult. Hardly surprisingly, the well-known end-Cretaceous (K/T) event is dealt with here, but the scope of this interesting book is much wider. There are, therefore, several good reasons why any geologist should consult this volume. First, are a number of outstanding review chapters, of which those by R. A. F. Grieve and C. Koerberl are notable. The former is a masterly and comprehensive survey, and includes some spectacular photographs of impact deposits. Grieve also succinctly reviews the evidence for an early bombardment of the Earth, and reminds us that in the first 800 m.y. of Earth history there was on average a giant impact every 4 m.y., each leaving an impact basin with a diameter in excess of 1000 km. He also notes that while the Moon, on which the crater record is largely intact, may give some useful clues as to what the early Earth must have witnessed, a simple extrapolation from the lunar record may not be so straightforward. In particular, the substantially stronger gravitational field of the Earth and the consequent generation of melt rocks find no simple parallel with what we see on the Moon. As Grieve notes (p. 121) 'reasoned speculations on the effects of such large impact events on the early terrestrial geosphere need to be rethought'. The following review by Koerberl neatly brings together the evidence for meteoritic components in impact deposits. He emphasizes the importance of Re-Os isotopic ratios as a reliable indicator of impact, but also stresses that the much studied platinum group elements, notably iridium, are not free of potential ambiguity. Moreover, despite these advances and caveats there are still conundrums in the study of impact processes, such as the precise origin of the so-called Darwin Glass from Tasmania. Another topic that deserves renewed attention is the vexed question of periodicity of impacts, both in terms of the source of such a regularity (if it exists) and its influence on the evolution of Earth. Amongst geologists the idea of periodicity has, apart from the well-documented Milankovitch cycles, received rather short shrift in recent years. Yet here W. M. Napier argues that the case is by no means dismissed, and that galactic cyclicities may be imprinted in the geological record, and this theme is also touched upon in the preceding paper by M. E. Bailey and V. V. Emel'yanenko. Concerning the actual evidence for major impacts, in the form of large craters, D. W. Hughes provides a readable summary, and provides important evidence that the removal of relatively small craters from the geological record by erosion has been underestimated, which has self-evident implications for calculating the overall flux. He also brings together useful data on the energy released by impacts, and emphasizes how difficult it is to scale up the effects when we try to model the larger impacts. The difficulties of analysis are further compounded by the uncertainties in the mass distributions of asteroids versus comets.
The cover of this volume has a remarkable photograph of part of the Antarctic ice sheet dotted with flags, each marking the position of a meteorite. As P. A. Bland and coauthors remark, the actual processes whereby the meteorites are concentrated on such ice-sheets are quite complex, as is the history of weathering. A curiosity of the Antarctic meteorites is the number of types unique to this continent, and M. Zolensky also speculates that the parent body sources have not been constant during geological time. A somewhat similar conclusion is reached by A. W. R. Bevan and others who remark on the various differences observed in the populations recovered from the Nullarbor plains of Australia.
Attention should also be drawn to the succinct review by I. Gilmour of carbon, especially fullerenes and diamonds, associated with impacts. In terms of topicality there are two chapters on the Chicxulub crater, the best candidate for the K/T impact site, and three palaeontological contributions. That by N. MacLeod invokes the apparently strong correlation between mass extinctions and flood basalts, but on p. 267 A Hallam simply notes 'the failure of many of the major flood basalt provinces to correlate with extinction events is one of the most telling arguments against a link'. Hallam certainly provides a useful review of the various forcing mechanisms that may drive mass extinctions, but these palaeontological/stratigraphic chapters sit somewhat uneasily with the rest of the volume. MacLeod's in particular beats a familiar drum, and those who seek a less biased view of the K/T events would do well to consult more widely.
S Wagner's text developed from a series of lectures delivered to students at the University of Heidelberg. Its design allows for two kinds of approach depending on whether the reader is interested in a particular dating technique, or wants to know the methods appropriate for ascertaining the age of a given material. For example, someone interested in dating obsidian tools would be directed to chapters on hydration and fission track methods which contain individual sections specifically concerned with obsidian. Alternatively, one might wish to understand the rationale to beryllium-10 dates, in which case there is a whole chapter describing cosmogenic nuclides, their production and measurement, and including detailed material on 10 Be chronometry, methodological problems associated with accelerator mass spectrometry, and a range of applications to soils, fluvial deposits, loess, deep-sea sediments, lava flows, ice cores, and quartz-bearing rocks. This arrangement of the text makes a lot of sense and renders it particularly approachable as a reference source.
There is an impressive quantity of information to digest in this book, delivered precisely without a superfluous word. This is not really something to read in one go on the train. Excellent treatments of the most important, as well as some of the more experimental, chronometric tools are here, including: K-Ar, Ar-Ar, U-Ne, U-decay series, cosmogenic nuclides ( 3 H, Ever since its publication, Charles Lyell's Principles of Geology (1830-33) has served as a touchstone for discussing the scope and nature of the earth sciences. In appreciating our continuing debt to debates in which Lyell played an important role, we can better understand where we are today; reversing the classic uniformitarian slogan, the subtitle to this volume recognizes that 'the past is the key to the present'. The 23 papers in this edited collection are the outcome of a major international symposium held in London in the summer of 1997 to mark the bicentenary of Lyell's birth. The book is divided into three parts. The first two parts (about half of the total volume) focus on biographical issues and the place of Lyell within the scientific debates of his day. There is a clear narrative of Lyell's life by Leonard Wilson; accounts of his American travels; and fine surveys of Lyell's work on climate, glaciers, geological time, sedimentology, Tertiary stratigraphy, and the antiquity of the human race. Several papers, especially those by Martin Rudwick and John Thackray, stress the need to see Lyell not as an isolated pioneer, but within traditions of debate at the Geological Society and other contemporary forums. For me, the most valuable contribution is Ezio Vacari's pioneering survey of Lyell's reception in continental Europe.
The better essays in the first half of this collection thus provide a starting place for those who want to know more about Lyell and the foundations of geology. Part three, 'The legacy of Lyell', is more heterogeneous and less successful. The aim -potentially a worthwhile one -is to show how Lyellian approaches are manifested in the earth sciences today. Since Lyell's work opens up so many themes, there are opportunities for reflecting on broad issues beyond those dealt with in the usual paper. A few of the essays do achieve this goal, such as Andrew Scott's on coal and coal-bearing strata and Bruce Bolt's on earthquakes and earth structure. But others, however worthwhile in their own right, do not belong here. For example, the longest paper in the volumeand with several coloured maps, surely the most expensive to produce -is a detailed reconstruction of the tectonic evolution of the northern Appalachians and British Caledonides during the Lower Palaeozoic. The authors never mention Lyell or his work, and they are right. Lyell wrote little on early earth history, nor do the geophysical analyses characteristic of plate tectonics owe much to the Principles, even indirectly. Lyell's legacy, however profound and lasting, clearly has its limits. This is a quirky little book, one which I found irritating and enchanting by turns. It documents the work of Philippe Taquet, a vertebrate palaeontologist based at the Musée d'Histoire Naturelle in Paris. Taquet's career has spanned several decades, and he has travelled to all corners of the globe in search of dinosaurs and other Mesozoic beasties. Dinosaur Impressions is Taquet's personal account of what it means to be a palaeontologist, and he also takes the opportunity to inform the reader of various aspects of dinosaur biology and evolution along the way. This volume was originally issued in French; the English edition was translated by Kevin Padian, another vertebrate palaeontologist and longtime friend of the author. Taquet's account of his travels through the Sahara, southeast Asia and Mongolia are spell-binding. The atmosphere of his expedition camps, the hospitality of the tribes-people he befriends, and the stunning backdrops are all described evocatively. For me, these 'travelogue' chapters were clearly the best in the book. Taquet's enthusiasm and interest shine through, and he is obviously and whole-heartedly in love with all the animals that he collects and studies. It is a real shame that Taquet's prose is not matched by the quality of the accompanying field photographs, however; these are far too few in number, and those included are very poorly reproduced, so that the reader has only a dark, blurry picture to associate with the images in the text.
Other chapters had a much higher 'educational' content which were clearly aimed at presenting ideas on topics such as dinosaur extinction. I have to say that I found these sections rather dull, and they appeared to be nothing more than extended segues from the more interesting accounts of Taquet's travels. I would guess that many readers of this book (probably committed dinosaur-philes) would learn little or nothing new on any of the topics covered, though it is interesting to learn Taquet's personal stand on the significance of his own discoveries for dinosaur studies as a whole. The illustrations that accompanied these sections were unbelievably awful, poorly-rendered line drawings; I can only suppose that this is due to CUP trying to keep the price of the volume down. These sections of the book also had a number of errors, both scientific and social. A couple of these errors are downright rude: for example, Taquet and Padian provide Argentine palaeontologists Jorge Calvo and Leonardo Salgado with the false forenames José and Luis; surely Taquet and Padian should have known better?
One of the most interesting things to come out of this book was the Gallic perspective on the early development of vertebrate palaeontology. We in the UK are apt to forget that important discoveries were being made on the Continent at the same time as Owen, Mantell and Buckland were pursuing their studies on English dinosaurs. It was refreshing to read about the early French discoveries, and the way in which they influenced the subsequent development of palaeontology across the Channel. It was also a pleasure to find out more about Cuvier, and his early thoughts on dinosaurs.
This book will appeal to hard-core dinosaur groupies, but I doubt that it will gain a wider audience. The lack of decent illustrations will certainly be a major reason for this. I'm glad that I had the opportunity to read Dinosaur Impressions as I learnt much that was new to me, and I enjoyed Taquet's dry wit and unquenchable enthusiasm, though I would have enjoyed it a lot more if there were fewer object lessons to be endured along the way.
Paul The rather uninspiring cover to this text hides a full and detailed account of the Earth's frozen ground, and more specifically, the processes operating to freeze, characterize and thaw that ground. The text is divided into five major sections: I, Thermal-physical, physico-chemical and mechanical processes in freezing, frozen and thawing ground and their manifestations in the permafrost regions; II, Composition, cryogenic structure and properties of frozen rocks; III, Principles of the formation and development of the frozen strata and layers of seasonal freezing and thawing; IV, Regional features and evolution of permafrost, and V, Rational use of frozen ground and environmental protection in the course of economic development in the permafrost regions. The main strength of the text lies in its reporting of the breadth and detail of the process studies that have been undertaken by Soviet and Russian scientists in a long history of permafrost studies. The Introduction, for example, outlines five stages of such research, bringing us up to the present day. The information contained in Sections I to IV is compendious, interesting and clearly written. Much of the process coverage is quantitative, providing models and equations to describe the full range of processes operating in frozen ground. Further, the text is replete with references to interesting work that has been published in Russian and will therefore come as new to many people. For instance, I read the section on petrification cryolithogenesis (whereby soils may acquire the characteristics of lithified rocks by freezing) with particular interest. Such examples and approaches abound in the text, and it is a shame that full references are not given to these studies; only 21 references are provided for the entire text. For many readers, Section V may prove to be the most interesting. Here, the practical and applied aspects of living with permafrost are explored with particular reference to the Russian experience. These three concluding chapters deal with the effects of development on permafrost, ensuring the stability of engineering structures on permafrost, and a practical guide to engineering geology in support of the design, construction and operation of structures in permafrost regions. The final chapters are well exemplified and of direct practical interest. However, it should also be noted that, despite its interesting, comprehensive and clearly written (and translated) content, General Geocryology is not always easy to follow. For example, individual section and chapter topics may not be mutually exclusive, the text could be more thoroughly indexed, and many figures are so poorly constructed and labelled that they are all but indecipherable to the non-expert reader. However, these represent minor inconveniences that should not put readers off using this text as a source of interesting, original and practical information relating to all aspects of frozen ground. In this context, I suspect that engineers and researchers will find the text to be of more use than students, where a slightly more structured and accessible information base might be required.
Bryn Hubbard SELLEY, R. C. 1998. Elements of Petroleum Geology, 2nd ed. xvi + 470 pp. San Diego, London, Boston, New York, Sydney, Tokyo, Toronto: Academic Press. Price £39.95 (hard covers). ISBN 0 12 636370 6.
In the fast-changing technical and commercial world of petroleum geology, an up-to-date account of basic principles and practice is always welcome, and the title of this text implies the laudable objective of providing this within the confines of a single volume. The introduction comprises a useful review of hydrocarbon exploration and production and the evolution of its relationship to various scientific disciplines, replete with a personal polemic on competence requirements for its practitioners. It is followed in Chapter 2 by a concise and informative summary of the physical and chemical properties of petroleum and associated natural gases.
Chapter 3 deals with methods of exploration, somewhat illogically beginning with drilling technology and ending with remote sensing. Formation evaluation by wireline logs is given fairly detailed treatment in 38 pages, marred only by mistakes in figure 3.24; by contrast seismic survey gets only 8, truly awful, pages and seismic interpretation gets a rather poor 15 pages which include the author's somewhat nihilistic views on sequence stratigraphy. Chapter 4 tackles the subsurface environment: fluids, temperatures and pressures; one trusts that students will spot the transposition in the description of Horner plots and the incorrect formulation of Terzhagi's Law.
Chapters 5 through 7 deal respectively with the source, reservoir, seal trinity although the first of these appears under the guise of the generation and migration of petroleum and the last in conjunction with traps. These chapters are largely admirable and it is especially good that carbonate reservoirs receive full due, as does hydrodynamic trapping. More on the depositional environments and facies of the rock types and a little more on basic reservoir engineering might usefully have been included; moreover many would argue that the temperature range for generation of significant quantities of hydrocarbons is nearer 90-190°Celsius than the range of 60-225°quoted.
Chapter 8 covers sedimentary basins and petroleum systems with a nice variety of examples, and Chapter 9 gives a good resume of non-conventional hydrocarbons, including tar sands, oil shales and coal-bed methane. Chapter 10, curiously entitled 'Conclusions', introduces probabilistic evaluation of prospectivity and assessment of reserves/resources; two appendices then give useful tables of standard units and conversion factors and a glossary of terms and abbreviations used in the oil industry.
This could so easily have been a very good book. It is written by an experienced teacher, is almost entirely pitched at just the right level and omits no topic of consequence. It is also nicely produced with clear diagrams on not-tooglossy paper with good index and abundant, arguably overabundant, references. It is let down by failure adequately to tackle seismic (nowadays an essential competence for petroleum geologists, who will have to work in synergy with geophysicists as the author freely acknowledges) and by the unfortunate abundance of simple mistakes, mislabellings and textual infelicities which compromise its scientific rigour and which should surely have been spotted at or before proof-reading. Despite this, it remains a very useful production and is good value for money; it can be recommended for carefully supervised undergraduate use and should be available in good libraries.
David James For most geologists, 'East Africa' is associated with rifting, volcanism, lakes and the dawn of Man. There is, however, much, much more to East African geology, as revealed in Thomas Schlüter's extremely comprehensive and timely overview of the region's geological development. A fascinating and extensive geological journey takes the reader from the 3.0 Ga granite-greenstone terranes of the Tanzania Craton all the way to the Pleistocene fossil record of Hominoidea.
Following an informative historical review of geological research, and an equally informative tectonostratigraphic synopsis, subsequent chapters are arranged in stratigraphic order starting with the Precambrian. A wide research literature on the Archean Dodoman, Nyanzian and Kavirondian systems, and the Proterozoic Buganda-Toro, Ubendian, Karagwe-Ankolean, and Bukoban systems, is skilfully brought together in a clearly structured and well illustrated chapter running to 126 pages. In contrast to the other systems described, the Neoproterozoic Bukoban system is reviewed in very great detail, down to individual formation level. The chapter is, however, marred by a frustratingly poor use of English and a lack of any real critical discussion of issues raised, although some improvement is evident in the Neoproterozoic section.
The predominantly terrestrial basinal successions of the East African Karoo are described in the following 58 pages of Chapter 3. Successions within the Ruhuhu, Tukuyu, Rukwa and Luwega basins of Tanzania, the Mombasa and Mandera basins of Kenya, and the Entebbe boreholes of Uganda are again described in considerable depth down to formation level. Descriptions cover lithology, volcanism, palaeontology, structural development, Gondwanan glaciation and hydrocarbon exploration, and together combine to reveal a comprehensive picture of the East African Karoo. The writing style is also much improved and far more lively than the previous chapter.
In coastal regions of Tanzania and Kenya during the late Mesozoic and Cenozoic, marine sediments were deposited over these predominantly terrestrial Karoo basinal successions. The marine successions are comprehensively described and copiously referenced in the 64 pages of Chapter 4. Lithological descriptions of individual formations are followed by useful but rather brief palaeontological, structural, plate tectonic and economic overviews.
The structural evolution and the Upper Phanerozoic volcanism of the East African Rift System are covered in Chapters 5 and 6, which are skilfully written by contributing author Craig Hampton. Surface rift structures are described, whilst deeper level structures are expertly explored using results from gravity data, magnetic data, and the teleseismic data of the KRISP project. The important issue of basement control on the alignment of rifts is explored, as are the possible mechanisms of rift formation. Authoritative and comprehensive coverage is also the hallmark of the 44 pages describing the geology and chronology of rift-related volcanism. The nature of the book, however, precludes any exploration or discussion of petrogenetic issues.
Cenozoic sedimentation, biostratigraphy and palaeontology of the East African Rift System are described in 63 pages of the final chapter. The reader is taken through a fascinating history of changing environments within the rift-related lake basins, before the Cenozoic fossil record is explored, ending with the fossil record of Hominoidea.
The seven chapters of the main text are solidly supported by an important and extremely comprehensive 51-page compilation of references on East African geology up to 1994. Extensive subject, fossil and locality indexes ensure rapid access to key areas of interest.
In his Preface, Schlüter states that the book has been written to stimulate interest in the geology of East Africa, and to assist and foster students in Africa who wish to become members of research establishments concerned with East African geology. Encouraging the participation of African nationals in researching the geology of their home region should be wholeheartedly applauded and supported, but I would seriously question whether the book really achieves this laudable aim. The writing style in many of the chapters does not engage or enthuse the reader, and there is little attempt to introduce critical discussion of conflicting arguments and controversies -they are simply stated with little commentary. Also, current and potential geological problems and issues are not sufficiently highlighted or explored to foster any real motivation and focus. Having said that, the book is a well produced, comprehensive and valuable resource, providing an extensively researched review for those seeking primary information on East African geology. To appreciate outstanding problems and current issues, however, one has to look elsewhere.
Stuart Carbonate Reservoir Characterization has been written for geologists and engineers interested in carbonate reservoirs by one of the foremost carbonate sedimentologists of the age. There is, however, much material in this book that will interest geologists and engineers concerned with the characterization of sandstone reservoirs too, notably the preliminary and concluding chapters. The book opens with a lucid account of the petrophysical properties of reservoir rocks, dealing with the fundamentals of the measurement and analysis of porosity, permeability and capillary properties. The second chapter describes the classification of carbonate reservoir rocks, moving on from the geological classifications of Folk and Dunham, to the petrophysical schemes proposed by Archie and Lucia himself. Chapter three discusses core analysis and the application of geophysical logs to petrophysical analysis. Chapter four provides a concise account of carbonate mineralogy and grain types, and the depositional environments in which they form, within the context of sequence stratigraphy, naturally.
Chapter five then logically reviews the way in which primary depositional porosity distribution is overprinted by diagenesis to produce the complex distribution of secondary porosity that is to be found in so many carbonate petroleum reservoirs. The author is to be congratulated for producing such a concise review of such a complex, and to this writer, confusing, topic. Indeed, when considering carbonate diagenesis one is reminded of Winston Churchill's comments on the solution to the Balkan problem: 'Only three people understand it. One has gone mad, the second has died, and the third has forgotten it. ' Chapter six extends the review of diagenesis to include dolomites and evaporites. Both chapters five and six conclude with accounts of case histories of several limestone and dolomite reservoirs, respectively. These come from petroleum producing basins from around the world.
The concluding chapter integrates all of the previous material. It begins with an account of the basic principles of reservoir characterization, contrasting layered, continuous pay and facies methods. It deals with the stochastic modelling of reservoir data, and other statistical gymnastics. The chapter then continues to discuss the hierarchy of scales from which data come to be used to produce rock fabric simulation models. Thus, as mentioned earlier, there is much in this chapter to interest sandstone reservoir specialists, as well as carbonate ones.
Carbonate Reservoir Characterization is produced to the high standard expected of this publisher, with many excellent clear line drawings, and coloured figures. Criticisms are relatively minor. Though the author cites examples of carbonate reservoirs from around the world, there is little evidence of familiarity of the literature on carbonate reservoirs that has been published outside the USA. The terms 'chalk', 'seismic (geophysics)', 'fenestral (porosity)' and 'sabkha' could not be found in the index, nor dealt with in the text. It would be of interest to read the author's views of chalk petrophysics. Chalk is an important reservoir in the North Sea, and even in Texas the Austin Chalk provides challenges for reservoir geologists and engineers. The variation of K h /K v caused by fenestral porosity is significant in carbonate reservoirs in Arabia, Libya and the USA. Borehole seismic and related 3D surveys play an important role in carbonate reservoir characterization.
Leaving these omissions aside Carbonate Reservoir Characterization presents an excellent integration of geology and engineering that will be of interest to practitioners of both disciplines. It contains much of value for geologists and engineers concerned with sandstone reservoir characterization. It will also be a valuable text for geologists, including students, who require modern accounts of carbonate depositional systems and their diagenesis. R. C. Selley
